Role of ghrelin in streptozotocin-induced diabetic hyperphagia.
Ghrelin, an endogenous ligand for the growth hormone (GH) secretagogue receptor, was originally purified from the rat stomach. We have previously reported that central administration of ghrelin increases food intake and body weight. To investigate the role of ghrelin in the hyperphagic response to uncontrolled diabetes, adult male rats were studied 14 days after administration of streptozotocin (STZ) or vehicle. STZ-treated diabetic rats were markedly hyperphagic. This hyperphagia was accompanied by hyperglycemia, hypoinsulinemia, and reduced plasma GH levels. Treatment of diabetic rats with insulin reversed these changes. Plasma ghrelin concentrations in untreated diabetic rats were significantly higher than in control rats and were normalized by insulin treatment. The ghrelin gene expression in the stomach was also higher in STZ diabetic rats than in control rats, but this difference was not significant. In contrast, plasma leptin was markedly reduced in STZ diabetic rats. This reduction in plasma leptin levels was reversed by insulin treatment. In addition, hypothalamic NPY mRNA levels were increased in STZ-treated diabetic rats and were reversed by insulin treatment. Furthermore, the hyperphagia was partially reversed by the administration of a ghrelin-receptor antagonist. Therefore, we conclude that the elevated plasma ghrelin levels, along with decreased plasma leptin levels, could contribute to the diabetic hyperphagia in part by increasing hypothalamic NPY. This is the first report to show the pathophysiological significance of ghrelin in diabetes.